Plasma adenosine triphosphate and heat shock protein 72 concentrations after aerobic and eccentric exercise.
The endolysosome pathway has been proposed for secretion of heat shock protein (Hsp)72 with a regulatory role for extracellular adenosine triphosphate (ATP). Here, we tested the hypothesis that extracellular ATP mediates the increase in plasma Hsp72 after exercise. We measured plasma ATP Hsp72, cathepsin D, norepinephrine, free fatty acid, glucose, and myoglobin in 8 healthy young males (mean +/- SE: age, 22.3 +/- 0.3 years; height, 171.4 +/- 0.8 cm; weight, 68.8 +/- 3.1 kg; body mass index, 23.5 +/- 1.1 kg/cm2; VO2 max, 44.1 +/- 3.8 mL/kg/min) before and at 0, 10, 30, and 60 min after aerobic exercise (cycling) and elbow flexor eccentric exercise. Subjects cycled for 60 min at 70-75% VO2 max (mean +/- SE; 157.4 +/- 6.9 W). Eccentric strength exercise consisted of flexing the elbow joint to 90 degrees with motion speed set at 30 degrees/sec at extension and 10 degrees/sec at flexion. Subjects performed 7 sets of 10 eccentric actions with a set interval of 60 sec. The motion range of the elbow joint was 90 degrees-180 degrees. Compared with the levels of Hsp72 and ATP in plasma after bicycle exercise, those after eccentric exercise did not change. A significant group x time interaction was not observed for Hsp72 or ATP in plasma. A significant correlation was found between Hsp72 and ATP in plasma (r=0.79, P<0.05), but not between Hsp72 and norepinephrine (r=0.64, P=0.09) after bicycle exercise. A significant correlation between ATP and norepinephrine in plasma was found (r=0.89 P<0.01). We used stepwise multiple-regression analysis to determine independent predictors of exercise-induced elevation of eHsp72. Candidate predictor variables for the stepwise multiple-regression analysis were time (Pre, Post, Post10, Post30, Post60), exercise type (aerobic, eccentric), ATP, cathepsin D, norepinephrine, epinephrine, glucose, and FFA. In the regression model for Hsp72 in plasma, increased ATP and glucose were the strongest predictors of increased Hsp72 (ATP: R2=0.213, beta=0.473, P=0.000; ATP and glucose: R2=0.263, beta=0.534, P=0.000). Collectively, these results imply that ATP in plasma is a trigger of Hsp72 release after exercise.